2.
The nature of the transition to the ordered state in metallic spin glasses continues to be an interesting and challenging aspect of the more general problem of disordered systems. 1 The discovery of a sharp cusp in the low-field ac sus__ ceptibility, Xac'-at a characteristic temperature, T , sg'
led to a renewal of both experimental and theoretical investigations of spin glasses, and, together with Mossbauer 2 and magnetic remanence 3 data, prompted consideration of the_-possibility of a thermodynamic phase transition at T sg Edwards and Anderson (EA) proposed a model in which the long-range RKKY interaction between randomly distributed spins was replaced by a gaussian distribution of bond strengths coupling spins on a regular lattice.
Mean
field solutions of this model and extensions of it do produce a cusp in X but they also predict a cusp in the magnetic specific heat, C. Although a broad anomaly that extends from the lowest temperatures at which C has been measured to well above T is well known, no feature of the type predicted sg had been reported. More recent theoretical work has addressed both the essential randomness of spin glass systems 5 and the role of critical fluctua-6 tions but has not yet yielded detailed predictions of physical properties.
The EA theory stimulated a search for a sharp anomaly in C at T Wenger sg and Keesom 7 and Zweers et a1. 8 measured both X and C (on CuMn and PdMn ac -respectively) but reported no evidence for any discontinuous behavior at T sg 9 10 Martin ' -has reported measurements on a series of CuMn samples and on a 1.0 at.% AuFe sample. The maximum scatter of the data depends on the te~ perature, but near T is typically +0.5 to +1.0% in C. For a 0.083 at.% sg CuMn sample and for the AuFe sample he noted a "knee" in a plot of C/T vs T near the expected value of T • For more concentrated CuMn samples the sg feature is less pronounced but a "similar correla-tion" was observed.
i/ 'I (j 3. In this Letter we report the results of an investigation of the specific heat of a CuMn spin glass in the vicinity of T that sheds new light on the sg nature of spin-glass ordering. Near and above T essentially all of the sg data points for C fall within +0.02% of smooth curves. This corresponds to \'J a precision of + 0. 01% in total heat capacity ,...-considerably better than that achieved in earlier work, but essential for observation of the effects that we report. The measurements were made on a 39.8-g, 0.279 +0.002 at.%, polycrystalline sample of irregular shape. X was measured at 5Hz with an ac rms field amplitude of 2 Oe after an initial anneal for 8 days at 800°C in an argon atmosphere, and again after a second anneal for 2 days at 1020°C in vacuum. The second set of X data, shown in Fig. 1 show a similar feature. 9 Martin has suggested that the "knee" may become less pronounced at higher concentration$, in which case the difference between his data (for 0.083 at.%) and ours (for 0.279 at.%) could be simply a concentration effect, but we can find no evidence in our data for more dilute samples \~) to support that suggestion.
To examine the smoothness of the temperature derivative of C more carefully, we have calculated ~(C/T)/~T by taking point-to-point differences between the raw heat capacity data. ~(C/T)/~T varies smoothly and regularly 4 . 
were useful in fitting the data. These fits are represented by the·solid curves in the inset of Fig. 3 , and the coefficient B(T) is shown in the main part of Fig. 3 . The minimum value of B occurs at a temperature that is equal to Tsg to within experimental error.
A fairly complete picture of the magnetic behavior of spin glasses be- that should be expected to correspond to thermodynamic equilibrium and that should be used in Eq. (1).
As illustrated in the inset of Fig. 3 , the field dependence of C, below lDOOOe, is well represented by a parabolic relation. In this region of field Eq. (1) would then give a field independent value of a 2 x/aT 2 . This is clearly at variance with direct measurements of X which give, in the same range of 
